INTRODUCTION {#sec1-1}
============

Swine flu pneumonia cases of varying severity were reported from many parts of the world during the last epidemic. Since the first report of pneumonia caused by the H1N1 virus in Mexico, several severe cases have been found throughout the world.\[[@ref1][@ref2]\] The histopathologic changes observed in this type of pneumonia were consolidation, focal squamous metaplasia, diffuse alveolar damage, pulmonary edema, and acute pulmonary hemorrhage.\[[@ref3]\] Ground-glass opacities (GGOs) in high-resolution CT scan (HRCT) imaging and reduced diffusion capacity for carbon monoxide (DLCO) have also been reported at 3 months in a short-term follow-up study.\[[@ref4]\] Long-term follow-up studies on radiologic-pathologic correlation of fibrosis in swine flu cases are not available, especially the data from our country. We are reporting a case of swine flu pneumonia who developed interstitial lung disease (ILD) during recovery.

CASE REPORT {#sec1-2}
===========

A 29-year-old female presented, in November 2009, with fever, nonproductive cough of 3- to 4-day and dyspnea of 2-day duration. On examination of the chest, basal crepitations were present on both sides. The chest skiagram showed bilateral consolidation predominantly involving lower zones. Investigations revealed hemoglobin 10.9 g/ dl, total leucocyte count (TLC) 4300/*μ*l, and differential leucocyte count -- neutrophil 80.7%, lymphocyte 17.5%, and platelet count 1.6 ×10^5^/*μ*l. The biochemical profile showed blood sugar 90 mg/dl, blood urea 35 mg/dl, serum creatinine 0.8 mg/dl, total protein 6.9 g/dl, bilirubin 0.6 mg/ dl, and SGOT/SGPT 384 and 186 U/l, respectively. The throat swab sample for the H1N1 PCR test was positive. In PCR testing, the sample was processed and RNA extraction was done with a kit (Qiagen kit, Hildane, Germany). Then RT-PCR was done with a real-time amplification machine under thermocycling conditions with reverse transcription at 50°C for 30 min. Activation took place at 95°C for 10 min and then PCR amplification was carried out at 95°C for 15 s and at 55°C for 30 s (45 cycles). She was diagnosed as a case of H1N1 community acquired pneumonia. The patient was put on empirical antibiotics, oseltamivir (75 mg twice daily for 15 days) and oxygen supplementation.

During the next 2 days, the condition of the patient worsened as she had increased dyspnea. She was also unable to maintain oxygen saturation. Arterial blood gas (ABG) analysis on high flow oxygen (FiO~2~: 60%) showed PO~2~ 44.6 mmHg, PCO~2~ 42.2 mmHg, pH 7.53, SaO~2~ 84.5%, and bicarbonate 34.3 meq/l. She was intubated and put on mechanical ventilatory support. Initially, the patient was put on a pressure control mode with positive end-expiratory pressure (PEEP) of 6 cm of H~2~O. After few days of ventilatory support, she developed pneumothorax on the right side of the chest which was involving almost 40 % of hemithorax along with surgical emphysema on the same side for which an intercostal drain tube (ICD) was placed. After development of pneumothorax, the PEEP was reduced to 5 cm of H~2~O. Tracheal culture was sterile on the 12^th^ day. Afterward, it became positive for Enterobacter cloacae on the 26^th^ day and *Pseudomonas aeruginosa* on the 42^nd^ day. TLC also showed an increasing trend and was 19,500/*μ*l on the 18^th^ day after admission. Tracheostomy was done on the 20^th^ day of admission.

Gradually, she started improving. With recovery, ventilatory support was gradually weaned off on the 50^th^ day. During weaning from the ventilator, the patient was put on the synchronized intermittent mandatory ventilation (SIMV) and pressure support mode. The ICD was also removed and tracheostomy was closed. She was discharged on the 64^th^ day of admission. The HRCT scan at the time of discharge showed ground-glass haziness and areas of consolidation in upper lobes and bilateral lower lobes suggestive of alveolar inflammation \[Figure [1a](#F1){ref-type="fig"} and [b](#F1){ref-type="fig"}\]. At the time of discharge, hematologic and biochemical investigations were normal. ABG at the time of discharge was done on room air (FiO~2~: 21%) which showed PO~2~ 82.0 mmHg, PCO~2~41.6 mmHg, pH 7.42, SaO~2~ 95.2%, and bicarbonate 27.2 meq/l.

![High-resolution CT scan at the time of discharge showing ground-glass haziness with areas of consolidation in (a) upper lobes and (b) bilateral lower lobes suggestive of alveolar inflammation.](LI-29-277-g001){#F1}

After 1 year of her illness, she presented to us with complains of dyspnea on exertion and nonproductive cough. On examination of the chest, bilateral late inspiratory crepitations were present. During a 6-min walk test (6MWT), she was able to walk a distance of 342 m, and pulse oximetry showed a fall in arterial oxygen saturation from 97% to 78%. A restrictive pattern was found on lung function tests (FEV~1~= 0.84 l, 27.1% of predicted; FVC = 1.01 l, 28% of predicted, with the FEV~1~/FVC ratio being 83.2%). The patient was unable to perform the diffusion test because of a low vital capacity (1.01 l). A chest X-ray showed bilateral lower zone reticulonodular shadows \[[Figure 2a](#F2){ref-type="fig"}\]. The HRCT scan showed reticulonodular shadows and ground-glass haziness. The dominant picture was reticulonodular shadowing. There were areas of honeycombing and traction bronchiectasis. Findings remained unchanged even in a prone position \[Figures [2b](#F2){ref-type="fig"}, [3a](#F3){ref-type="fig"} and [b](#F3){ref-type="fig"}\]. Her bronchoscopy was done which showed a normal tracheobronchial tree. Bronchoalveolar lavage (BAL) and transbronchial lung biopsy (TBLB) were done. The microscopic examination of BAL showed total cells to be 400/*μ*l and the differential count was 60% lymphocytes and 40% neutrophils. BAL was negative for acid-fast bacilli (AFB). The histopathologic examination of the TBLB sample with the hematoxylin and eosin stain showed chronic nonspecific inflammatory cells and fibroblasts \[[Figure 4a](#F4){ref-type="fig"}\]. TBLB was negative for malignancy and tuberculosis. When special Van Gieson\'s stain was used, the pathological examination revealed multiple areas of fibrocollagenous foci suggestive of interstitial fibrosis \[[Figure 4b](#F4){ref-type="fig"}\].

![(a) Chest X-ray on follow-up showing reticulonodular shadows predominantly involving a bilateral lower zone with an apical-basal gradient. (b) High-resolution CT scan on follow-up showing ground-glass haziness with reticulonodular shadows involving bilateral lungs, traction bronchiectasis, and peripheral honeycombing.](LI-29-277-g002){#F2}

![HRCT on follow up after 2 years in supine (a) and prone (b) position showing ground glass opacities, interstitial fibrosis and traction bronchectasis in bilateral lung fields. The opacities do not change in prone position.](LI-29-277-g003){#F3}

![(a) Transbronchial lung biopsy (hematoxylin and eosin stain) showing fibroblasts adjacent to the bronchial cartilage (arrow). (b) Transbronchial lung biopsy (Van Gieson\'s stain) showing multiple areas of collagenous tissue (stained in pink color) and fibroblasts (elongated cells with brown-colored nuclei).](LI-29-277-g004){#F4}

DISCUSSION {#sec1-3}
==========

Uncomplicated swine flu influenza generally causes mild self-limiting illness, but a small percentage of patients develop severe pneumonia and respiratory failure. Various factors have been identified for the occurrence of this severe illness, like pregnancy, health status of the patient prior to illness, comorbid conditions, and secondary bacterial infections. In our case, though there was no underlying medical illness and comorbid conditions, secondary bacterial infections might had played a role in worsening the disease.

Superimposed bacterial infections are common in patients on ventilator. Pneumatocele and subsequent pneumothorax due to secondary bacterial infection have also been reported in a patient with H1N1 pneumonia.\[[@ref5]\] Our case also had pneumothorax. This could be either due to barotrauma related to mechanical ventilation or due to secondary bacterial infection leading to the development of pneumatocele and its subsequent rupture.

In swine flu pneumonia cases, GGOs in chest imaging and reduction in DLCO have been found in a study at 3-month follow-up.\[[@ref4]\] In our patient, ground-glass haziness, reticulonodular shadows, honeycombing, and traction bronchiectasis were observed in the HRCT scan done 1 year after the onset of the illness. These findings along with histopathology were compatible with the development of pulmonary fibrosis.

Long-term sequelae including pulmonary fibrosis may occur after either ARDS or ventilator-associated pneumonia.\[[@ref6][@ref7]\] There are very few studies available that describe the long-term sequelae of swine flu pneumonia.\[[@ref8][@ref9]\] A recent study showed that 10% of the patients who developed ARDS following H1N1 infection had pulmonary fibrosis on chest imaging during the follow-up.\[[@ref8]\] The diagnosis in this study was based only on HRCT scan findings. In our patient, the HRCT findings of fibrosis were also substantiated by the histopathology of bronchial biopsy samples. Similar to the findings of Mineo *et al*., the pattern of the distribution of fibrosis in our patient was peripheral.\[[@ref8]\] Pulmonary fibrosis has also been reported in patients with diseases like severe acute respiratory syndrome (SARS). In patients who recovered from SARS, persistent GGOss, reticular opacities, and pathologic findings of fibrosis have been reported during their follow-up visits.\[[@ref10][@ref11]\]

A recent study from China has reported high levels of transforming growth factor-beta 1 (TGF-β1) in patients of severe swine flu pneumonia even after recovery.\[[@ref12]\] This may be responsible for the development of pulmonary fibrosis in swine flu pneumonia survivors. TGF-β1 has a major role in the development of pulmonary fibrosis.\[[@ref13][@ref14]\] It induces pulmonary fibrosis by various mechanisms like increased deposition of extracellular matrix proteins, stimulation of fibroblast chemotactic migration, and fibroblast-to-myofibroblast transition. In conclusion, swine flu pneumonia patients can have serious long-term consequences such as pulmonary fibrosis. Clinicians should be vigilant for such complications and the patients need to have an adequate follow-up even after clinical recovery from the swine flu pneumonia.
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